. The prevalence of M. genitalium in patients with non-gonococcal urethritis (NGU) ranges from 13%-42%; and in asymptomatic men from 0% to 15%, respectively. (2, 3, 4) . The impact of M. genitalium on male fertility remains unclear (2, 5) .
Our aim was to detect M. genitalium, M. hominis and Ureaplasma spp. in FVU samples of infertile and in men without any symptoms and/or sign of infection. Furthermore, we intended to determine the prevalence of macrolide resistance of M. genitalium. We restricted our study to infertile men in whom common STIs (Chlamydia trachomatis, Trichomonas vaginalis, and Neisseria gonorrhoeae) were excluded.
To our knowledge, this is the first study in Croatia which has been undertaken to detect M. vaginalis was detected by microscopy and culture in modified Diamonds medium (Remel, Inc., Santa Fe, USA). Among the infertile men, 13 were excluded due to infection with a recognised STI (CT, TV, NG), and 3 among the controls, respectively. After the exclusion, a total of 194 FVU samples remained. They were collected in polypropylene containers (Sarstedt, Nümbrecht, Germany) from men who were referred to the Department of Clinical Microbiology and Department of Dermatology, CHC Zagreb. 145 samples were from men as a part of work-up for infertility investigation. None of them had any symptom of genitourinary infections, but all of them had reports of different degree of abnormal semen quality analysis (oligozoospermia, asthenozoospermia, oligoasthenozoospermia). In their female partners tubal factors of infertility were excluded. 49 samples were from asymptomatic men attending the clinic as a part of an annual physical examination.
Aliquots of the urine samples were prepared for culture of genital mycoplasmas and molecular testing, respectively. Urine samples were centrifuged at 3000x g for 5 min and sediments were inoculated in urea-arginin broth (bioMerieux, Lyon, France) and onto A7 agar All samples were performed with both assays with internal controls for PCR inhibition and both PCRs were performed as described previously (1, 7, 8, 9) . To confirm the results, an aliquot of the original FVU samples was shipped to Statens Serum Institut, Copenhagen, Denmark where it was tested by an inhibitor-controlled real-time PCR using primers detecting the MgPa-gene as previously described (7, 9) .
Macrolide resistance mediating mutations in region V of the 23S rRNA-gene were detected by DNA sequencing of amplicons obtained directly from the clinical specimens, and performed at Statens Serum Institute Copenhagen, Denmark (10) .
STATISTICA (data analysis software system), version 10 (StatSoft, Inc. (2011), USA) was used for data analysis. Median was used to describe age of groups and number of observations and percentage to describe categorical variables. To compare age between groups Mann- 
RESULTS
The infertile men were comparable to the controls regarding age (z=-0.805, p=0.421, MannWhitney U-test). They significantly more often reported a history of STIs (chisquare=14.443,df=1, p=0.0001) and a higher number of lifetime sexual partners (chisquare=35.734, df=2, p<0.0001) ( Table 1) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y 10
DISCUSSION
This study demonstrate a low prevalence of M. genitalium in infertile men in the Zagreb region, Croatia. Ureaplasmas and M. hominis were frequently detected in both infertile men and healthy controls, suggesting that they should be considered commensals.
First void urine samples were used because several studies have reported that molecular methods performed on urine samples are able to detect as many or even more infected patients than traditional urethral swabs, or cervical swabs or semen (5, 7) . No data for the prevalence of genital mycoplasmas in Croatia exist.
In this study the prevalence of Ureaplasma spp. did not differ significantly among infertile men and asymptomatic controls, being present in approximately one third in both groups.
This strongly argues against a significant role of ureaplasmas in male infertility.
M. hominis was detected in 20% of asymptomatic men and 21% of infertile men, respectively, a higher prevalence than in some other studies (11) . M. hominis is considered normal flora of the urethra and the prevalence of M. hominis may reflect a high prevalence of bacterial vaginosis in the sexual partners of the men, as M. hominis is known to be strongly associated with this condition in women (12) .
The prevalence of M. genitalium varies significantly in different populations (2) but was found in at a very low prevalence in the present study. Other studies have also found M. genitalium uncommonly in FVU of infertile men (5). The two positive samples were from the group of 145 infertile men and M. genitalium was not detected in any of the controls. We were concerned that technical issues were the reason for the low prevalence, and therefore, frozen FVU samples were shipped to Copenhagen for evaluation. However, a 100% 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  p  e  e  r  r  e  v  i  e  w  o  n  l  y   11 concordance between the results was found, suggesting that the prevalence of M. genitalium in this Croatian population is, indeed, very low.
The possible relationship between infection and infertility has been the subject of controversy for years. It is estimated that only 15% of male infertility is related to genital tract infection (5, 13) . Detection of bacteria in urogenital samples does not necessarily suggest infection because detection of bacteria may signify colonization, contamination or infection. Only a few studies have examined the association between M. genitalium and male infertility (5, 14) and these studies suffer from any control populations of fertile men. We attempted to study an asymptomatic group without urethritis as controls, and found all men negative for M.
genitalium. Unfortunately, the infertile men had significantly more partners and also reported previous STIs more commonly than did the controls suggesting that the control group had less risk-behaviour.
Both M. genitalium positive samples were tested for macrolide resistance and were susceptible. This is encouraging considering the widespread use of azithromycin in the treatment of chlamydia and unspecific urethritis in Croatia. It is not possible to provide estimates of the prevalence of resistance to macrolides in this bacterium. Obviously, more M.
genitalium positive samples should be tested in order to guide future treatment guidelines.
Unusually low percent of M. genitalium was found in this study. The reasons for unexpected result could not be explained yet. Further studies designed to investigate M. genitalium in infertile and other group of patients from Croatia are needed. 
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Data sharing statement:
No additional data available. Strenghts and limitations of this study:
• We are aware of low number of urine samples in both groupes of participants.
• These are only preliminary results, which were unexpected regarding the literature data. These results were confirmed in two independent laboratories, to exclude laboratory error.
• We are planning to continue this study to collect urine samples from larger number of infertile men and compare them with men with urethritis and asymptomatic men as well.
• If the results will be similar (unexpected low number of M. gentialium), we will try to determine the reason for such unusually low number of M.g. in our population. Neisseria gonorrhoeae) were excluded.
To our knowledge, this is the first study in Croatia which has been undertaken to detect M.
genitalium. 49 samples were from asymptomatic men attending the clinic as a part of an annual physical examination.
Aliquots of the urine samples (4-5 ml) were prepared for culture of genital mycoplasmas and molecular testing, respectively. Urine samples were centrifuged at 3000x g for 5 min and sediments were inoculated in urea-arginin broth (bioMerieux, Lyon, France) and onto A7 agar All samples were performed with both assays with internal controls for PCR inhibition and both PCRs were performed as previously described (1, 7, 8, 9) . The PCR was performed in an automated DNA thermal cycler (PCR System 9700, Applied Biosystem).
To confirm the results, an aliquot of the original FVU samples (5 ml) was shipped to Statens Serum Institut, Copenhagen, Denmark where it was tested by an inhibitor-controlled real-time PCR using primers detecting the MgPa-gene as previously described (7, 9) .
Macrolide resistance mediating mutations in region V of the 23S rRNA-gene were detected Among the infertile men, 13 were excluded due to infection with a recognised STI (CT, TV, NG), and 3 among the controls, respectively.
Among infertile men one patient had N.gonorrhoeae infection, in one patient was diagnosed T.vaginalis, and ten patients were C.trachomatis positive. These samples were also tested for M.genitalium, but all were negative. Only two samples were positive for M. genitalium; both in the group of infertile men (2/145;
1.4%; 95% CI 0.2-4.9%). These men were 29 and 37 years-of-age, respectively and reported 3 and 7 lifetime sexual partners compared to the majority of the group having 5-10 partners.
In our laboratory we used conventional in-house PCR (qualitative) and results were confirmed In twelve samples among infertile men coinfection of Ureaplasma spp. and M.hominis were found. In the group of the asymptomatic men coinfection in three samples were found. In two samples with positive M.genitalium, taken from infertile men, no other pathogens were found.
Macrolide resistance mediating mutations in the 23S rRNA gene of M. genitalium were not found in any of the two positive samples. First void urine samples were used because several studies have reported that molecular methods performed on urine samples are able to detect as many or even more infected patients than traditional urethral swabs, or cervical swabs or semen (5, 7) . No data for the prevalence of genital mycoplasmas in Croatia exist.
We did not perform specific test for the Ureaplasma spp. Most of the published studies have 
U.parvum was the most prevalent isolate detected among infertile men (90%). (11)
M. hominis was detected in 20% of asymptomatic men and 21% of infertile men, respectively, a higher prevalence than in some other studies (12) . M. hominis is considered normal flora of the urethra and the prevalence of M. hominis may reflect a high prevalence of bacterial vaginosis in the sexual partners of the men, as M. hominis is known to be strongly associated with this condition in women (13) .
The prevalence of M. genitalium varies significantly in different populations (2) but was found in at a very low prevalence in the present study. Other studies have also found M.
genitalium uncommonly in FVU of infertile men (5). The two positive samples were from the concordance between the results was found, suggesting that the prevalence of M. genitalium in this Croatian population is, indeed, very low.
The possible relationship between infection and infertility has been the subject of controversy for years. It is estimated that only 15% of male infertility is related to genital tract infection (5, 14) . Detection of bacteria in urogenital samples does not necessarily suggest infection because detection of bacteria may signify colonization, contamination or infection.
Only a few studies have examined the association between M. genitalium and male infertility (5,15) and these studies suffer from any control populations of fertile men.
We tried to design the study in which all other potential infective causes of infertility were excluded.
In recent studies the prevalence of M. genitalium in infertile men were almost similar: 4,8% in the study from Gdoura et al. We attempted to study an asymptomatic group without urethritis as controls, and found all men negative for M. genitalium. Unfortunately, the infertile men had significantly more partners and also reported previous STIs more commonly than did the controls suggesting that the control group had less risk-behaviour.
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Strenghts and limitations of this study:
• If the results will be similar (unexpected low number of M. gentialium), we will try to determine the reason for such unusually low number of M.g. in our population.
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Applied Biosystem).
In our laboratory we used conventional in-house PCR ( First void urine samples were used because several studies have reported that molecular methods performed on urine samples are able to detect as many or even more infected patients than traditional urethral swabs, or cervical swabs or semen (5, 7) . No data for the prevalence of genital mycoplasmas in Croatia exist.
This strongly argues against a significant role of ureaplasmas in male infertility. 
We did not perform specific test for the
M. hominis was detected in 20% of asymptomatic men and 21% of infertile men, respectively, a higher prevalence than in some other studies (12). M. hominis is considered normal flora of the urethra and the prevalence of M. hominis may reflect a high prevalence of bacterial vaginosis in the sexual partners of the men, as M. hominis is known to be strongly associated with this condition in women (13).
The prevalence of M. genitalium varies significantly in different populations (2) but was found in at a very low prevalence in the present study. Other studies have also found M. The possible relationship between infection and infertility has been the subject of controversy for years. It is estimated that only 15% of male infertility is related to genital tract infection (5, 14) . Detection of bacteria in urogenital samples does not necessarily suggest infection because detection of bacteria may signify colonization, contamination or infection.
Only a few studies have examined the association between M. genitalium and male infertility (5, 15) and these studies suffer from any control populations of fertile men.
In recent studies the prevalence of M. genitalium in infertile men were almost similar: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 C.trachomatis (16,17) .
We attempted to study an asymptomatic group without urethritis as controls, and found all men negative for M. genitalium. Unfortunately, the infertile men had significantly more partners and also reported previous STIs more commonly than did the controls suggesting that the control group had less risk-behaviour.
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